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Double Use for Legumes
Growing legumes to improve the soil and as an animal feed  
in Central America
Background
Small-scale farmers in the hills of Central Amer-
ica rely heavily on mixed crop–livestock systems 
for their livelihoods. However, dimin-ishing 
soil fertility is affecting the yields of important 
staple crops such as maize and beans, increasing 
farmers’ vulnerability to food shortages. Intro-
ducing additional legume crops that can also be 
fed to livestock could help boost farmers’ food 
security and income.
This project focused on Nicaragua, where farm-
ers keep ruminant livestock, mainly cows. Find-
ing feed for dairy cows is a particular problem 
during the dry season, but this is when milk 
prices are highest. The project team aimed to 
find out how to balance the benefits of using 
the legume crop to improve soil fertility with 
its use as fodder for dairy cattle during the dry 
season.
Goals and objectives
The project’s goal was to enhance crop–livestock productivity in smallholder systems in the sub-humid hillsides 
of Central America by introducing legume cover crops into the traditional maize–bean–livestock production 
system. Specifically, the project aimed to assess the socioeconomic trade-offs of introducing Canavalia brasilien-
sis (canavalia) and Vigna unguiculata (cowpea) either as green manure for improving crop productivity or as a 
forage for improving animal productivity. 
Main outputs and impacts
Field experiments showed that dairy cattle produce more milk when fed a legume in addition to their normal 
dry season diet of maize stover, although the difference was statistically significant in only one of the two experi-
ments conducted (see Table overleaf ). 
The team also calculated net farm income. While planting a legume crop reduced the cost of fertilizers, it added 
labour costs and resulted in a net fall in income of 5%. However, the opposite occurred when the legume was 
used as animal feed. Producers’ net income rose by 5% due to an increase in milk production at a time when 
milk prices were higher than the yearly average.
Planting canavalia has a further benefit in that it reduces soil erosion by providing soil cover during the wet-
test months. Modelling using the Soil and Water Assessment Tool (SWAT, a hydrological model developed in 
USA) showed that planting canavalia reduced soil runoff by as much as 35%. 
Cow grazing canavalia–maize intercrop
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The SLP-funded project Realizing the benefits of cover crop legumes in smallholder crop–livestock systems of the hillsides 
 of Central America: Trade-off analysis of using legumes for soil enhancement or as an animal feed resource (2007–2009) 
 was conducted by CIAT in collaboration with the Swiss Federal Institute of Technology (ETH) and Instituto 
Nicaraguense de Tecnologia Agropecuaria (INTA) of Nicaragua.
Next steps
The project team has worked closely with 
national agricultural research staff to build 
links and ensure the results will be used to 
facilitate better decision-making. The results 
of this project will add value to further  
research being undertaken in the hillsides of 
Nicaragua (e.g. on quantifying the effects of 
legumes on nitrogen cycling in maize–bean 
systems when used as green manure or fod-
der). The project will also complement  
other SLP projects on trade-off analysis in 
India and Nigeria (e.g. the Fodder Innova-
tion Project). Comparative analysis of results 
across contrasting regions will facilitate  
innovative learning and help define the 
common principles that underlie farmers’ 
decisions when balancing the uses of crop 
residues. 
Maize field in Nicaragua
Milk production from cows grazing maize stover with different supplements
Treatments Fat-corrected 
milk  
(kg/cow/day)
Fat 
(%)
Non-fat 
solids 
(%)
Milk urea 
nitrogen 
(mg/dl)
Experiment 1 P<0.1904 P<0.3339 P<0.2069 P<0.0414
Maize stover 6.09 4.08 7.83 18.02
Stover + Cowpea 6.75 4.02 8.09 19.19
Stover + Canavalia 6.22 4.37 7.88 19.28
Experiment 2 P<0.0062 P<0.6789 P<0.3762 P<0.1279
Maize stover 6.53 4.23 8.25 16.75
Stover  + Cowpea 8.24 4.10 7.69 16.67
Stover + Canavalia 7.53 4.59 7.97 18.50
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